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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a resist material 
responsive to a high-energy ray, having excellent 
sensitivity, resolution and oxygen plasma etching 
resistance at a wavelength of <200 nm, especially <1 70 ^ 
nm, consequently the resist material capable of being 
made into a resist material having a slight absorption 
especially at an exposure wavelength of F2 excimer 
laser due to these characteristics, readily forming a 
pattern which is fine and yet vertical to a substrate, r 4 
therefore suitable as a fine pattern forming material for 
producing a very large scale integration. 
SOLUTION: This a polymer compound is characterized 
in that a main chain contains a fluorinated acrylic 
derivative of the following general formula (1) (R1, R2 

and R3 are each a hydrogen atom, a fluorine atom, a 1-20C straight- chain, branched chain or 
cyclic alkyl group or fluorinated alkyl group and at least one of R1, R2 and R3 contains a 
fluorine atom; R4 is a silicon-containing containing at least one silicon atom) as a repeating 
unit. 
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R3i , R36 , R37 , R38^^^fc}g^LTIi2:m ttfcli. TftiS ( 7 ) - ( 2 2 ) V^tLl i><D&mf 

«^>7A^WV3I . X»i- ( S i RR' 0) B -(R, [0022] 
R' ttJJEfcHt, m{il~20. iffCl-lOOS Hfc83 
ft) Vhh. * 



JCH 2 ^CHz CH-CH3 

h 2 ct Hzcr h 2 ct 



H3C — C CH 3 



H3C— Si— CH3 H3C— Si— CH3 H3O— Si— CH3 H3C— Si— CH3 
CH 3 CH3 CH3 CH 3 

(7) (8) (9) (10) 



H 2 C V 

H2C /CH 2 

_)(JH 2 H 2 (T CHa CHa CH3 

H2 | j" 3 H3C — Si — 0 — Si — 0 — Si — 0 — Si — CH3 

H 3 C-Si-0-sji-CH3 GH3 CH3 CH3 CH3 
CH 3 CH3 

(11) (12) 



H 2 l. 



i y 0 " 2 
I H 2 cr 

H 2 C I. 
V CH 2 HaC— Se—CHa 

Cffe CH3 GH3 0 GH3 



H3C— Si— 0— S i— 0-S i— CHj HaC— S«— 0— Si— 0— Si— CHs 
CHa <j> CH3 CH3 CH 2 CH3 

HjC— Si— CHs H3C— s'i — CHa 



CH3 CH3 
(13) (14) 



[0023] 



(9) 



^2001-226432 
1 6 



HsC^I *f ™* CH.CH3 

HsG^I | OH 3 A > 

/V /0 HifC OH3 H 2 CT CH 3 

(15) (16) (17) 



H2 

\/ C -CH3 

HzC \ L. 



CH3 



V 



"CH 3 



H3C V 



H 2 C 



H3C 



jsr 



I 



H20 

CH3 



(18) 



(19) 



(20) 




[00 24] UEsS (7) 
(8) , (9) , (10) 
8) , (19) . (20) 



(21) (22) 

-(22) <r>m®m>. 

(16) , (17) , (1 
(21), (22) HWA 



[00253 XWmmfrHt&tiM. JHZ 

Tie-stse (23) <mmtm^i-h. 

HfclO] 



-.47 



,45 



1a 



(23) 



**ISl~2 0<OffiK«, ^HStttL<«ilStt<or^^ 

««, r 46 , R"<o4,-^<ttio{i7 xSm^-irtf. 
s. ) 

[0026] ffiot, WJfcOi&JHHtl^Jte. T1S- 

«tie ( 1 ) T*zti&mmL&m$tt. 
[<bi 13 



40 



'48 



,47 



.1 



-.45 



R R 



(I) 



[0027] ZZX\ m. n»ijE»T\ m/(m+n) 
JiO. 1-0. 9.1tfiL<iiO. 2-0. 8, HKif 
jfcL<«0. 3~0. 7t 4 S>S.rfca { J:V>. 
R 45 , R 46 , R 4 ?ttR', R 2 , R 8 "CiMJiL;fcfctf>fc|n| 



(10) 



17 



[0028] ±mR i9 -c*zii&m*%%Mtixii. *m. ^»»4- 

n«Mfeztiz>tf. ^tcna* (24). ( 2 5 > • m U\ 

Tie^ (26) T'*£fiS^*&4~4 0« [0029] 

=*7/Mf 1 ~6 <r> ho t^*^ viv * Ut 1 2 ] 

o 



^112 001-2 264 3 2 
1 8 



(CH2) a -C — O R 



49 



(24) 



.50 



C — 0 — R 
1=1 



52 



(25) 



R 53 

-A-R 55 
R M 



1*, 20 



30 



[0030] 5S<24) , (2 5)tM»TR», R 52 

ammm i~2o commtt. l < ttm&T* 

[0031] R 50 , R 61 l±*SM^Xkm*igU~2 0 

R 5 »fcR 61 , R 61 tR 52 . R 51 tR 52 (i-5-fl 
-fixS-^LT^^LTtJ:^. a&0~10<0ffl& 

[0 0 3 2] <tOffiL<tt. R<9~R 52 liTiEO«T 
^S^fc^iV^. R«tt^*S4~20. #^L<ti4 

jRl~6»h')7H^!JAS. £tit»4~2 0<7):* 
VT^l^X{±±ffi-fl^ (26) TvkZtL&mt: 
tUL. 3K7VMf/U*fc LT&tttttti. tert-y 
+)V&^ tert-7S;«. 1, 1-yXf-^ratT 
/US. l-xf-H^o^yf-rt'S. l -T'f-rt'i^u 
^y^-;!^. l-x^/Pv^p^v;^. 1-7^ 
i^EWJf-i^g. l -xf-;P-2-^^u^yr-^ 
l -xf-;p-2->-?n'v**-/i'S. 2-*f-/u 
- 2-7^7Vf;H^*«flf*,ti, h OTA**}'*) * 

-fCHj ) 4 -OH -eCH 2 JjC^CHj^CHj 



-fCHj^CXCH^OH -fCHjfcOH 



(26) 



)Vz/V)Vm. iSX+JU-t e r t -7f-;l^ 

*tf6*u 3r*yr^*asfc LTfttwwcte. 3-* 
y-4-4;i^ 5-;*?-;i— s-^v^v^y- 

4H^4W6fl4. aliO~6£7)^T&&. 
[0033] R 60 , R 51 «7K*lI^Xtt^*Scl — 1 
8. ff*L<»il~l OaBMtt. MmX\±Wik<r)T 

tr;P*. 4 VTntrrt'*. n-7>;i/«. sec-/f 
/l^. tert-/f;H. i'? n^yf-n^ S^o 
M^/l^. 2 -xf-;PA.dr^a. n-^-^f-yl^^ 
^fi^T^S. R 5 *Jii5SPgSU~18. #2L<«1~ 
1 OcOitSiS^^Ks.f-nll^^rUTt iVUffico^ 

vs. rsy». rsi^A-rsysscaidftfc&o 

[0034] 
[fcl3] 



— CH a -^ y-CH 2 OH 



[0035] R 50 t R 51 x R 5 «fcR 52 , R 51 fcR 52 i:»i 
R 5 ' , R«Mi«l«tfia*l--18. JJlfcL<tfl~ 
[0036] UBiS (24) <7)Wft£%.mtLXiZ. M* 



★ <*Wfc{±tert-7'h4f^;l'JK-;^ tert- 
yl/tf-/!^ t e r t -TSo^^^fOMf^ 



(1 

1 9 

1 -3L^)Vis7u^y^)V^^i/l])VX~)l3£. 1 -X 




1) SH2001-226432 
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[0037] JJSC (25) T*^£iiS§^££«<0d 

[0038] 
[fcl4] 

<2— CH, CH 2 — O— (CHzfe— Ob 

-O — CH — CH3 




-CH—O— CH, 



f 13 CHa 

_CH 3 CH — O — CH, 



CH3 



3— (CHzfe— CH, 




CH, 

CH — O (CH^2 CH 3 



?"3 



CH3 




9Hs 



CH, 



[00 39] ±JE5S (25) T5%£ft.&IOT&aE«>3 40*". R5 3 fcR55 v R54 fcR" fctt£ii£Kr&L/ttR&& 



-2--OUB. 2-^f/kfh5bHP77y-2->( 

h5bKotf5V-2-> f*2g&CHg?C&&. * (2 
5) tLTJi, xb*>acf-A<S. yh^v-xf-^a. 

[0040] <Kfc. 5$ ( 2 6 ) fcfc^TR 53 , R 54 , R 
7 ■y«»if«)^7 i aa[ : F*^TfcJ:<, R 53 fcR*50 



jSLTfein. Sl£JBj£-f-&^ R 53 . R 54 . R 55 li 
*h.«i**»3~2CK ML<li4~l 6<7®S# 

[004i]^(26) i&F&tih3ecrn*)V&t l 

T«±. tert-yfM, h«jxf-;l/^b*;US. 1 

l-x&Aris9wwHV&* 2- (2-^f-^) T¥ 
2 - (2-x^) T?-?>1-lV&. te 
r t -T S ;WW**HF* - 1 3> . 
[0042] =SK7fr*/Wkk LTtt. TfBfc* 



(12) 



21 



-f5U26-n~(26-i6) zmimizmf&z. * [0043] 



58 R 56 „» R 66 R 56 o5 a 



(26-1) (26-2) 



(26-3) 



(26-4) 
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(26-5) 



R M D 58 R pS8 R ! 



(26-6) 






,57 



(26-10) 



(26-11) 



9. ? 

I? 57 R 57 
(26-12) (26-13) 





(26-14) 



(26-16) 



[0044] ZZX\ R 5B wm&i-~6(owm$.. ft 

iffikX'ZZ. R"t±^*a2~6^)tt®«. 

/l^ •fYTntVl/g. n-yf-;PS. sec-Zf/l- 
IS. n-^yf-;HS, n-^>-yi^, >-:?o7°utr;i' 
2S. ^^orotr;^^-;Hl. j/?o/f;H, i^^o 

R^tiTkSM^ X«±^S1~6^xd<I^S:^L 
T t> i ^r^^f )V££f<r> l ffi^-(bdc*3S^*-r. 'vro 

ifc^"C§. -OH, -OR (R{J#tS$U~20. *t 

ti~i6or;i'^ns. WTiHit.) . -o-. -s 

-. -S (=0) -, -NH 2> — NHR. -NR2, - 
NH-. -NR-tLXflliXMt&t&ZtWX'Z 



ffin«. mtwnix'hw mmz&. * 

*)V&. hKo^f^f-;uaS. x?-/HS. bWyi 

s e c-T'f-ZUJS. n -'Of-zUSs n-'v* v/l^ 
* h^JS. * h*^* h*WE. ih^fi/I, t e r 

[0046] R 48 <0g?T3cS3Si: LTfflV^ftS 

&Tfr*>vmi i: zix?ixmm. 1 ~6o hj nv^iw^ 

40 'J;HSfc LXMV^)^i-)V^))V^ M)x-f-/|^UA- 
aS. t e r t -7^s^f-/lo' 'J^W^n 

[0047] |S^&4~2 0CO5T V7yMf;HS£: IX 

[0048] 
[fcl6] 



[0045] R 58 , R 59 fc LTfis *3gIS^\ Xii&m 
8U~2 0. ^1~16<0T^;^ hHodf^T«50 
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h> tCi -O 



[0049] *W%(F>nftTfc&to ( 7 vfH&HX U T 

tvu-hfc&to) it. ±m& < i ) n&mi&m 

Jf-i-STfEHR^ (la) X'TF^iX-h^y^-RX/tiim 
IzmtTM-W&t (23a) T'^itS^yv-SrfflU 



[00 50] 
[fcl 7] 



R" R 

u 

R 2 f=0 

OR 



R^R 47 

u 

R 46 A=C 
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* (5S+. R>-R«, R 45 ~R 48 JiUEfcBt„ ) 

[0051] ^mm-y **#fi-*y y 

HiHTEfcjtffaS (27-l)~(27-41)<0li 

[0052] 
Mtl8] 



OR 



48 



(la) 



(23a) 



R 60 



,62 




*20 



(27-2) 




(27-3) 




(27-5) (27-8) (27-7) (27-8) 



[0053] 



X *[ftl9l 



(14) 



1^2001-226432 





(27-24) (27-25) (27-28) (27-27) (27-28) 



[0055] 



« X li£2 1 ] 



(15) 



27 



-.60 




-.60 



,60 



R 62| „ R R 62 R 6Z 

Ttt W W W 

tfV 9^o M 





(27-29) (27-30) 



OH 
(27-31) 



^2001-226432 
28 



,60 




(27-32) 



-.60 



,60 



,60 



„62 



.62 



.62 



RfiO 



,,62 



0 O 



o 







(27-33) 



[00 56] 



(27-34) (27-35) (27-36) 

* * Ut22\ 



(16) ^2001-226432 
29 30 




(27-37) (27-38) (27-39) (27-40) 




(27-41) 

[ 0 0 5 7 ] ^R 6 " , R 61 , R 62 , R 63 *2*^£^ * t&Tt h . 

jm%t i ~2 onwMtf.. l < tewmrtv* 30 [ 0 0 6 1 ] to-r » *w« ( a ) ±mmiHHb& 

tumxny •,mtt.ztu-zTfr*>v&x'ib 0 „ m t < it m i<~mm) „ ( b ) ^mm. ( c ) wmm* 

R60, R6i, R62c^^<tt,io«7-y*K^-^ %tthztzmLt^Mt^mxim\si;z.vtfft 

±j£Ltzm r )Tt>Z>. [0062] Z\<F>%&. ZjxhVVXVWftZ.^ »C 

[0058] jjES»¥fc£**M&*6*&. -mm <d> jsatt^t^i, ( e ) mmmjpi^m^ lx^x 

m&iz x ^xi±mmh&wtttisL%tft>n£%£;$:fT 1 0 0 6 3 ] ^ £t\ #&i#effiffl$;h.& ( b ) 

a. m^sutmmm ($>&\.mfm) owm. mm> ^mmt ltj±. mmm. ^-xmm. mmmAM 

Hm (ft. JR. ftSt&L TyX^t') . Sl^fefr (iS ^*^»5ri6^*lS^S'J-CJ>fi{fMnTtJ:V^ -<0J: 

g. IHj. »%) Srfc'K £^Xl>5MZ 40 ^qfna&Slfc LTte. mMi^7n^VS>. 

ilh. XWRcO&frtW&faVMStZio^XiZ. A I B /l/-2-n-75^h>^0^h>'a> 3-^h^r^ 

[0059] JJE«#^£^ftS¥%#?fi tVK roei/y/u a-*tyxfw-f;K x^- 

Hti. ooo—i, 000, 000.1tt2, 000— i/y/'Ja-^tyif^x-f/K 7nti/y/U3 

100. OOOfc-t U\ -;P^^x-t^. ^'xf-I^y^'Jn-^^f-^ 

[0060] #^JJ<9KWk£%tt. i^'x htm. x-x ;M£<9x-tvMI. ratuyyv a-iv^y * 
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^Ux-f-^r-trr-K fLKxfvk WM:y»x* 

-xh^TPtf:*yg?X^yk gfc&t ert-/f 
yk mtr^yStert-yf-yK TPtuy^Un 
— yU-^t y- 1 e r t -yf-ykt— r^T-br— 

Sfc. 2-7;l/*nr-V-;K 3-7;WoT-V- 
yk 4-7;M"PT— y—Jk 2, 3-y7/^P7- 
y-yk 2, 4-y7/Wn7-y^K 2, 5-^'7 

y^^y. 2, 3-^7;P*n^y^r^3- 
yk 1, 3 -^*7yk*P- 2 -7°p;\V -yk 2' , 
4' -i/'7Wn7nW7x7y, 2, 4-^7yM" 
n bykny. b y 7;Wu7-feh7;l/ft Fxf;^^ 
T-fe?-yk b*J 7/M"PT-febTS b>J7yktP 
x?y-yk 2, 2, 2-by7yM"PXf-yk/?"l'- 

K xf-yi^y^yM-py^-K jl+as^t?? 

U;Mf;K xf^-3-t Kp^-4, 4. 4-b 
y^M-pyf-W— K xf*;P-2-^fvl—4, 4, 
4-f , J7^n7th7H:f-b, X?7l^y?7yP 
^■n^y/x-h, xf/Ky?7Wn7o^^ 
k xf ;Ky ? 7;^D7°n t-^7-fef - h , xf- 
;l/A-7/^D^?^7x^h, xf^-4, 4, 4- 
by7yM-P7-febT-feT-K x^-4, 4, 4- 
h>J7;^oy^l/— K x^-yP-4, 4, 4-bU7 
yktP ^oh^-b, xf-yP b y 7W0XW*- 
K x^-3- (by7yk*py^-yl/) K 
xf-yP b y 7yk* p tfyl^- k S -xf-yl/ Ml 7 ykt 
o7tf-h, 7WDj/?n^y, 2, 2, 3, 

3, 4, 4, 4-^y?77M-o-i-7'?y-yk 

1,1.1, 2, 2, 3, 3-^7^77M-o-7, 7 

-^yf-yp-4. 6-*??>i;*>. 1. 1, 1. 
3, 5, 5, 5-^7*?7yktn^y?y-2, 4-^ 
*y. 3, 3, 4, 4, 5, 5, S-'vT^yktn- 

2-^y^y-yk 3, 3, 4, 4, 5, 5, 
^7yi/^-n-2- y <y^yy. >f yrptryk-4, 4, 
4-Ml7;^oT-fehr-fe'r— 7;M" 
nft7X"-b x ^fvl^^yktP (2-^^-3 
-m^t/x-M . ^f-y^N°-7y^uy^y 
X-k ;tf^7^\ 0 -7y^:tO;*??yx-K **)V- 

2, 3, 3, 3-Th7 77k*07°ntf;**-K 
yi'by 7yktPT-feb7-bT-k ;*^yl/b y 7yktP 
T-febT-fer-K 1. 1, 1. 2, 2, 6, 6, 6- 

^*^^7y^o-2, 4-^-^y^y. 2, 2, 

3. 3, 4, 4, 5, S-^^yM-n-l-^y? 
y-yk 1H ( 1H, 2H, 2Hw\-7yM-n-l- 
r^y-yk ^t-7/^P-2, 5-^^-3, 6 



(17) ^2001-226432 
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-^^yr-^-^^K^f-y^x^xyp. 2H-y\° 
-7**0-5--***'- 3. 6-^^y^y. 1 

H, 1H, 2H, 3H, 3H-vt— 7^Py^y- 

I, 2-s/^T-yk 1H, 1H, 9H-y^-7;^n- 
i-y*y-/k ih, iH-ywwn*^^y- 
7k 1H, 1H, 2H, 2H-^°-7yM-p;*^y- 
yk 2H-rC-77M-P-5. 8. 11. 14-fb7 
*^)V-3 t 6, 9, 12, 

r#y. ^t-7/w*p h u y^yurs y. a— 7;m-p 

10 hlf^^TSy. 7yM"P-2, 5, 8-h'J 

^f-y^—3, 6, 9-by**^b'T#yB^*yw:x 
xyk ^y^Pby^y^rsy. y*— 7yk*p 
hyypevi/T^y. ih, ih, 2h, 3H, 3h- 
y^7y^p^yr*y-l . 2-^-yk by?* 
^py?y-yi^-i, 1. i-hy7y^p-5-^f- 
yi/-2, 4™^^y^y. l.i, i-by^/M- 

p-2-7o^V-/k 3, 3, 3-by7yk*P-l 
-7"cmv-yk l.l, l-hy7y^p-2-TP 
tryl/TMrf— K y^7;Wn/f ;l/f b7t Ku77 
20 y. 77k*p (yf;i^fh7tHD77y) . 't— 
7y^p-r^y y. 7yktP ( 1 , 2-^f*y^ 
^nMfy) . ^-7yk*p ( 1 , 3-V**!Vis9 
u^Mfy) . TPtfl^y^yr?— yuby7y^p^^ 
ykx— f-yur-trf— b . ypt^vy^y a— ykrffvkc 
— T* b 'J 7/fctP-* ^r-fex- b . b U 7 jfctP* 
*y^»«y?-yk 3 - b y 7y^p^ b^^TPtr^y 
K^f-yk ^-7yk*p^?p^r-9\/y. roewy 
^y )V v y 7y^p^^x-xy^. b y 7y^p 
i^yf-yu. 1. 1, i-by7yM-p-5, 

[0064] *m\X'\i. Ztlt><DimffiM<D*?i> V 

-Toyw-yl^. flSx^coffi. ^^SlT^^T-p 
trwy^y n-y^y^f-yi/x-ryPT-fex-bX^ 

[ 0 0 6 5 ] *«^PJ^ffl*i. ^-X^8g 1 
0 0a4g&£#L-C2 0 0-5, OOOSfigS. ^pfc4 

00-3. oooag^-e&So 

40 [0066] (C) «^K^fe»Ji:LT(i. TE-« 
5U28) CO^T-^A^. 5U29) <r)iSTY*?>m 
* (30) ^y^i'ASt^k /3-^hXyU 

*y^i*c x i/'xy^y^f*:. ^hn^y^xyp* 
*-bP^tt. xy^yigxxxyl^^. -<SH->f 
y^xy^**- hSI^^^W^as . 
(R70) b M*K- (28) 
(fit. R«|4fla!»i-.i 2<7)iffgf*t 4>«ttXH« 

«cory^yi«. ^S»6-i 2^ry-yPSX(i^S 
8t7-i 2^T7y^yi«^L. M + tt3-F-^ 
50 a. xyP*-^A£«U K-^^tt^[&]>f^y^ 



(18) 



200 1-226432 
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mt, b{i2X<±3-CJ>&<> ) 
[0067] R™<7)T)V*)Vmk LX\i^)V&. 

Tu^yl^ 7+)V£k^ S/^P^^S. 2- 

h^y7x- yl^S. Xh^y7x- yl^. P- te 
rt-/h^y7x^. m-tert-^Ky7 

Xf-yU? x-yl/S. 4-tert -W7x^S, 

4-^f-;i/^x»;l^. ^f-y^x-;l^^<3Dr;^ 
;i/7x-;P»*>W^^. T5;Wf^fctTaO' 

^-f^-yfcLTii^ttt-f^y. Iitt>(*y3^ 

74VJ*>. K 1, 1. l-hU7;M" 

bf^7Wn7/W^^-b. hs^— K * 
y-tf y xyp**- K 4 - 7;w*n^ v-fe>^**- 
K 1, 2, 3, 4, 5-^y^:?/l^*n^y^>XyP 

yxyp**- h^coryMr/Pxyi^*— htfmft>ti 

£o 

[0068] 
[ft23] 

N2 
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* <(iu r 71 , wmmm^i 2^mm^ 

&6-1 2<D7U->I^ XJl^NO^WHT'J-^aX 
(i^*^7-l 2^r^;^;i«S:^-r. ) 
[0069] R 7 1 , R™<nT)\s*)V&tLT\±*^V 

LX\i h U 7)V$u* j-)Um. 1 , 1 , 1 - HJ 

x-;l^a. h^r^x-yl^ m-^Ky7x 

P -tert-yKy7x-;H, m-tert 
-7Y*i/7 ^~)VmrCOT)Va*isy ^~)V&. 2- 

yfy|/7x^H, 3-yf;l/7x-;H, 
7x-/H, xf-yp? x— yPSI. 4-tert -y^yl*- 
7x-;H, 4-y^/Pyx^/l/S. y^fi^x^l/ 

S^cor;^;w^x^;i^*W^>iiS. ^uyyfcr 
20 »J-;Ht Ltli7/l/*n^y-ifyl, ?no^y 
1, l, 2, 3, 4, 5-^y^7/fc*n^y-fe*yg^ 

wmfhiih. Ty)v^)vmtLx\i^y-J)vm. ?x 

[0070] 
HL2 4] 



71 'I 72 

R 71 — S0 2 — C — S0 2 — R 



R 73 — S0 2 — 0 



(29) 



R 
I 

-N=C 



74 



,75 



-C=N— 0— S0 2 — R 



73 



(30) 



(fflU R 73 , R 74 , R 75 tt^m-12<Z)S&#. 
m^X\m^T)V^)\^X\i^uYy^T)V^)V 

k*sc6-i 2<DTV-)i^xi±^vyyikTV- 

r 74 , RiHmwz^Lxmmm*m$LLxi>£ 
<. mwmij»&r&#&* r ?4 > R^aai^tist 

To ) 

[00 7 1] R 73 , r 74 , R 75 £7)T;^;pa. Aoyy 
yfr^fo&kLXii, R 71 , R lz xmfflUzi>cDkmn 

crm&mfhtiz. r 74 , R 75 cor;^uysfc 
y». ^^i^y^*>w^n-&o 

[00 7 2] ftftWfcti. mt\fhV7)V*v*9yx 
y^yK^7x-;P3-K-^A. Mi^yM-o^y 

XyP*yjg (p-tert-7 r Ky7x-;H 7x- 
yWH-H-^A. p-hy|^xyxyl/*yK> ? 7x-yl'3 
- K-»>A N p - hyuxyxyi/*y& ( p - 1 e r t - 



o^^yxy^y^bU^x-y^y^-^A. b>)7 
yi^n^yxyi^yg? (p-tert-/Ky7x 
-yp) Sy'7 x-y^xyl^-^A. b »J ^yi^o* ^ yx 

y|/*y&t'X (p-t e rt-yh^r^^x-yl^) 7x 

-yl^xyi^-^A. byyyi/^n^^yxy^yKh'J 

X (P-t e r t-y h^rS/^x^) Xyk*"^A x 
p-hy^xyxy^ySMi7x-y^yl/7n— ^A. p 
40 -byl/xyxy^y^ (p-t e r t-/b^y7x- 
ylO y'7x- yM7l^-*>A N p - hyl^xyxyl^y& 
t'X (p-tert-rb^f^x^) ^x-yl/XyP 
p-hyl/xyxyl/*yjg?Mfx (p-t e r 
t-7h*z/7x.~ti') xyW^^A. y^^y^ny 
^ yxy^ yg Ml 7 x-yl^xyu*-^ A. 7^yxy|/ 
*y$bu 7x-yuxyi^-^A. hvyfrXvjtfy 
x/i^*y8MJ/f;^*-9A, p-bypxyxyi^ 
^yKh'J^^xy^-^A. HJ7yM-oy<?yx 

^50 S^yP) xyU^-^A. p-hyuxyxy^y^^a^ 



* 



( 
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a. Mf7;^n^^y^*yK^^;^x»;^ 
yi/*x *>A X p - b;pxyx^*yi^f ^7x- ^ 
xy!^~*>A. h (J7;P*o^^y^*y||yy?P 
^^x^x/W^-^a, p-byi^xyxyi^y 
K^'>- ? DM x - yl^xy^tf A^c9;*-»> A 

b'X (Ky*£>A)Uft-)U) *JTV*9V. b'X 
( P - Y)Vx.yx)V*-)V) i?TV* 9y. b'X ( 
V>A)Vik-}V) i?rf*9>. b'X (z,9u*Jtis9V 
A)V*-)V) *JTV**y* b'x (5^tK<y^Xy!/ 
*-yP) VTV*9V^ b'x (n-yf-y^Xyl/tf-yP) 
i/T x /*?>. b'x M V/f;U;V*^P) S^ry* 

fx ( s e c -yf-yPXyl^-yl^) ^'ry* * 
>\ b'X (n-7°Otf;l/X^*^) *JTV*9V. b' 

x m yrne;KM^) s^ry^y. b'x (t 

e r t -~yf-/PX;l/*-;l^) b'X ( n- 

T5/UX;P*-;P) &7 x f*9V^ b'X (>f VT^/I^X 
y!/*-yl.) VTV*9V^ b'X ( s e c -T^XyP* 
VT*f*9>* b'X ( t ert-TSA'XMJ- 
)V) VT*f*9>* l-if9u*Jtis)VA)Vib—A'-l 
- ( t e r t -y^xy^-yP) ^T x /^ * >\ 1 - 
n^r xy^xyp*— yl^- 1 - (tert -T^)VX 
i?TV*9>, 1 -t e r t -TSH'X^* 
1 - ( t e r t -y^Xyl^-yl/) Z?7Y* 9 
ymWTV*?>WmW. b'x-o- (p-h/kxy 
Xyl^-ylO -a-i^f^y***^ b'X-o- 
(p-h^xyxy^-yp) -or-v'7x-yk/y*3f 
S/A. b'x-o- (p-h^xyxyl/*-;l/) -a-;/ 
Ww^tisnstfVttisJ*. b'x-o - < P -Fypx 
yxyi^-y^) -2, 

A. b'x-o- (p-h;i/xyxW-yH 

yi/-3, 4-^y^y^y^»J^>-A x b'x-o- 

(n-^yxW-/H -a-S^-f^y***' 
A. b'X-o- (n-^yX/^-^) -a-y7x 
-yk/'J^i'A. b'X-o- (n-^yx^x 
)V) -a-Vis9u+<**/)V7V**zs^ b'X-o- 

(n-y?yxyI/*-yU) -2, l-'WfWitV? 
y>J-3r^A. b'X-o- (n-y^yxyk*-;^) -2 

-^f^-3, 4-^y^yy'5ry/'J«yA, b'x 
-o- (^^yx^*-;i^) -a-^f^y**^ 

A. b'x-o- ( Ml7;^n^^yxy^*-;l/) -a 
-s^fvl^y^^A. b'x-o- ( i f l, l-h 
y7;^nx^ yxy^nyp) -a-s^f-yl^y** 
v-A. b'X-o- (tert-^yxW-;l/) -a 
-i^f-yl^y^^A. b'X-o- {^-7y^D5T 
99>A)Vft-)V) -a-is**JV?V b'X 
-o - (^^nM^yxy^^yP) -a-^^-yk/ 
y^s^A. b'x-o- (^y-tfyxy^-yp) -a- 
S/'^f-yP^y^S/A. b'x-o- (p-yy^o^y 
-fe'yxy^-yp) -ff-y^f;^»J^^yA, b'X- 
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o- (p-tert -y^yKy-tfyxyi^xyio - « 

-^W»J**yA % b'X-o - (^r^l/yxy^ 
-y|^) -a-^f-y^y^^A. b'X-o- (#y 
7r-xy|/*-yU) -a-^f-y^y^S/A^)^ 
'J^yASS*, 2-^^uM^*yP^y^-2 
- (p-f^xyxy^*:^) 7°ny\°y. 2->f yrn 
tr^*;pjic— 2 - ( p - Fyi^xyxyi^-yl- ) ro 
yN°y^>j9-^hxy^y^*. y7x-^;W? 
y. ^'^^n^xy^^'xyl/^y^oyxyi/^y^ 
10 ft. p-hyl^xyxy^y^2, 6~y-bo\yy 
yK p-hy^xyxy^yg?2, Fu^ys^ 
^co^bn^y^yl/Xyl/^^-h^ft. 1, 2, 3- 
hyx o^yxy^m^) ^y^fy. l, 2, 

3 - F y x (by 7yM~u^ ? y xyi^-yw*^ >- ) < 
y-fc'y . l, 2, 3 - F y x ( p - hy^xy xy^— y^ 

^y-b'y^^xy^yffixxr-y^^ft. 7^ 
/MSF-^-hy^l"- F. 7?/M 5 F-^- 
h^i^-h. 5-y;^/P*y-2, 3-^y^^s^ 

4 $ K-^-hy K 5-y;woMo/-2. 

#yF*y~2, 5 Y-4)V-n-7 

flcg^Bffefi&a*. hyyy^n^^yxy^y^h 
y^x^/i/XMx^A, Fyyykto^yxyi^y 
8( P -te r t-yF3f^7x~yl/) ^'yx^xyl/ 
*->>a. Fy7y^n^^yxy^*yKFyx (p- 

t e r t-7>3f^7x— )V) Xy^— »>A. p-hy|/ 

xyxy^y^h y 7x-yl^xy^»^A x p ->;Px 
yxy|/*yS (P™t e r t-yh^r^7x-yl^) z/7 
30 x^xyi/*-^A x p-hyPxyxy^yg?Fyx 

(p-t e rt-/h^y7x^) Xy^— ^A^<7) 
?T-^Afi. b'X (^y-fe>xyl/^yl-) VTV*9 
y. b'x (p-hy^xyxy^«y^) z?rf*9y. b' 
X (y^DMyyl/X;^^) iSTY*9y. b'X 

(n-y^Xy^-y|^) &TV*9V^ b'X (>f 
f-yi/Xyl/*-yl^) i?TV*9y^ b'X ( s e c -yf-y^ 
xy^^yP) ^'77^ y. b'X ( n-7"n byl/Xy^ 
-y|^ ) VTV* 9y. b'x ( A V To byl/Xy^-y^ ) 
Sy'ry^ ^ y . b'X ( t e r t - 7^)VA)V*-)V) i? 

40 ry^^y^o^'ry^^yi^ft. b'x-o- ( P - 

hy^xyxy^-yl^) -a-^f-y^y^^r^A. b' 
x-o- (n-y^yxy^-yu) -a-i/'^f-y^y 

^s/A^co^y^^A^ft^#* L<m^t>ti 

h» =3:t>. ±IBffi»*SiJ(±ia^WCXJ±2aaL* 

r&iJJe&*t ®fi. i/'r y^ ^ ywmmtf? y ^r^r ^ 

Sdi:(cJ: , 3. ro7r-fy^^l^Srfi : 3C:i:*^ 
50 [0073] Kfg^^E&aii. ^"Xfflfigl 0 0 
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W&mzMLXO. 2~1 5B4^ ItKO. 5~8fi 7$y. MJri^TSy. h'JHT^TSy. hV 

mtttZtVmK. 0. 2«Sa5fcSI^'5:^t -fef-^TSy, N, N, N' . N' -ff-^Wf 

gftl^ig&fcfia^SK . g^lflB&7J#&&*§£ vyv'TSy. N, N, N' , N' -rh^fWf 

tf&'K 1 5««a5S:i@lstw^h<^i$^i£T pyfrsy. N, N, N' N' -T-h^^f-ykrh 

[0074] ( D ) j£#cDi&£ttfl:#ftli. igf^JJ: [ 0 0 7 7 ] * fc, Ej£T $ ySfc LTtt. «£tf^J« 

rt^^m^^hmpizum-^m^mL&i f*x**r$y. ^f^x^rowsy. <y 

«*ttflsa»*>Ii£fcJ:9. i/^xhR+trc*<0Jtlk y^awsSiiS. 3?#&7$ySRtf«sft£r$yg 

ag*>'«wj^^T»«s*mL. S3tf^)^^^ io nmmtLxii. r-vvwmw mtar-oy. 

^n?-yTP7T4/l^£fiJb^Sifc#T'#6 (# ^7-'Jy> N, N-S»**T-y>\ 

|SPF5-232706^ 1^5-24 9 683^. WL5 -U^. 3-X*)VT-V>. 4-*WT-\)y* X 

-1 58239^-. l^5-249662#. H5-25 ^PT-U V. TDhT^r-'Jy. hU^^T-U 

7 28 2^. l»l5-289 3 2 2^ H5-28 9 34 V. 2--hP7-'Jy. 3--Hn7-'Jy. 4-- 

o-^&?g^£fO . hnr-uy. 2, 2. 6-;/ 

[0075] ^io&fi^ft^BofcUai. SS- -FoT-Uy. 3, 5-^-hnr^'Jy. N, N- 

jiobl ^E«<oBii»sr s >m. msar s vs. sw^wk yy*> . 5^1=* ( p - hj/p) r 

3r#i£7$ySL SfPITSySL *;M«f5/a£*#*- ^f^x-^TS^. MJ7x-^75y. 

ft* 75 Ff&ifc. 4 S KBHWMW«P»f6*i*#» # 2, 5-5^*/Hfn-;k N-**;Hra-jWp) . 

[0076] nfrwtfcL ss-*oh»*t$ ymt u v-yi^> . *rv-*a»* {flAtff-rv-JK 4 

x, ry*-r» ^jursy. iwsy< n-r , -f s^v-mwi* (WitJM 

P ttl/7 5 y . V 7o \f)VT n- 7*^7 S V-;k 4 -y fTM 5 *Y-A\ 4 2-7 

4V7*A'T§y* sec-/W5y. ter x-;M5^/-^) . K?V*-*«Wk 77ify 

t-:7>*7$y. ^yf-;l/TSy. t e r t-TS/U SSsltt. tnyyM* (fllAtfto'Jy. 2->^ 

r$y. s^o^yf-^rsy. ^*wi/r$y. ^7 30 -l-irnyy*) , Knys/y^WMHitftny 

o^y^rsy, ^7-f-;wrsy. sr^f-^rs^, v'y. N-^/Ptpy^y, vwjsssy* N-*f- 

y-;pr5y, f^rsy, Ff^ray. •fef-* >n?oy nyaf) . -f s*vyy|jHWte, >f s^vys* 

7$y. ^fi/yj^sx. xfi/yyrsy. irh7 y§8£te. ey^'yaw* (WAiriry^v. 

jH-uyotzyWtfmsti. tSZMommmTZ ys>y. ifjufj^y. 7Dt;Hf'jy'y. r^tr 

yatLT. wwsy. &?xf-/prsy. s>-n ys>y, 4- (i-7>;i^y^/u) t'Jy'y, 

-rpe^r$y. ^yToe^y, v-n-7* >wmsy. hy^f-zpey v'y, hyx*7nrys> 

f-^rsy. ^yT-f-^rsy. y'-sec-w y. ^x-^try^y, 3-^f-;i/-2-7x-;i/hry 

r$y. i^yf-/i'r$y. yy^n^yway. y*y. 4-tert-y^-yHfy^y. y'7x^t'j 

s^^^rsy. yy^DMwsy. s^rf- ^*y. ^y^ty^'y. xh^vvify* 

^rsy. ^^^rsy. ^v-^rsy. yf^ 40 t'jy'y. ^h^^eyyy, i-^f-^-2-ty 

tvr$.y. yHr^rsy. ^-fe^Tsy. n. n ny. 4-tny^vtyyy. i-w-4-7x 

-^f-;^f-uy^T5y. n, n-s^^x*-^ ryurys^y, 2- (i-xf^7ne^) eyyy. 

yi/rsy. n, N-y/f^fN7xfi/y;y?s rsyey^'y. ^^rsytfy^'y^) . tryr 

y^*^sn, S3»«ij§iij^r s ymt lt , by ^'y^(*. t y 5 ^ y|^«c, vywm. f 5 

^f-;P75y, hyxf-fl/Tsy. hy-n-roe^ yyy»»*. t^yy^'y^*. t^y^*y»» 

r 5 y . k y a vm&uT 5 y . h y - n-y+frr ft. ^9 ^'y^ft. y y^ft. -f y h-^ 

sy. hy^fyyf-^rsy. h'j-sec-7w i^ft\ >f y>fyF-*«W*» m-jyyY-jim 

sy. hy^yf-^rsy. hy^n^y^rs >fyFyys»*» ^'Jy^ft (fi^i-tf^y 

y, Vyv^prsy. h y^^o^ v/prsy. yy. 3-^yyy*;^-hy/i^i) . 4v*;vy 

\>v\7i-}UT$.y. hy^f-^rsy. hyy-^ so gi^*. i,y;vymmft. *-^/vywm&. 
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y v'yfSgtt. xr^<y-yH«»*. ^ifyb'J S J> 
7?v : Jvwm&. 7xt^y»« i, i 

[ 0 0 7 8 ] St. ismiftth-SMMit^V) 

m. rsy&i&stt <W£tf-3f->*. ry-y. r 

y^ jttt—y^ 7i-^77-y> XV^-y^ V : J 

y. 3-7$.;v7i;y-2-J»i'#ym. *h*isT 
&fab LX 3-tf y i?yx)V*ym. p - wwxyx^ 

'(t^BJ. T^n-^^^-fb^Jt tT«. 2-tF 

D^yt'jyy. rsy^v-^K 2, A-*t;vy 

i/*-)V. 3-' f yK-/k**y-/l'tKl'-K *y 

x^y-zi/rsy. yx^y-^rsy, hyx^y- 

^TSy. N-If^yX?y^7Sy, N, N-v 
if;H^ y->PT5 y. M-M yrc?;V-;i,7 5 
y. 2, 2' -4 5ys*r*y-;K 2-7$yx?y 

-/k 3 -r 5 y - 1 -rcmv-7K 4-rsy-i 

-7?y-/K 4- (2-bFndf^xf-^) =t)V^) 
y, 2- (2-hKoJfyXf^) bf'Ji/y, 1- (2 
-t Fn*^xf-/k) t^^'y. 1- [2- (2-t 

Kodf^xhdr^) xf-yp] tr^^y, e^'jv'yx 

9J-tW 1- (2-tFD^yXf^) foUy>, 

1- (2-hFnJf-/Xf;H -2-bfo»J^Vy, 3 

-t^'JyV-l, 2-7 , oAyy>r- ;K 3-tny 

iV-l, 2-ToyN*y^*3j--;W. 

yi;y s 3-y*-f3f^'J^V-;i/. 

i -y 2 - to y yyx? y-;K i -r ^ y ^ 

yx?y-/K N- (2-t Ko^x^-A-) 

5 h\ N- (2-t Ku^X?-/!/) y-3f>75 

h\ N-y?-;MvWA7$h\ N, N-^f-;k*;WA 
75 h\ T-fehTSH. N-.Xf7k7-fcbT5K, N, 

TSH^**0iK$ni>. 4 5 VWStot Ltd 7*^ 

[ 0 0 7 9 ] St . TfaHSsS ( 3 1 ) ( 3 2 ) T 
^*i£<£S1M:#8j£Bi£-f S Z k i>X£ S . 
[0080] 
Hfc2 5] 
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40 
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CH 2 CH 2 0(R 81 0)sR 84 
N— CH 2 CH 2 0(R 82 0)tR 85 
CH 2 CH 2 0(R 83 0)uR 86 



(31) 



ch 2 ch 2 o(r 87 o)sR 89 
n— ch 2 ch 2 0(r 88 0) t r 



90 



(32) 



H 

(5$tK R 81 , R 82 , R 83 , R«7, Rsstt-eix-efrJBiS: 
LTffig*t 7)^KXliSHfc7>0c*m 1~20 <7>7)U 
dfpy*. R 84 . R 85 , R« 6 . R 89 . R 90 ^**^. 

§m$a~~2o<r>7>u*>imxiiT$:;m£*i. r 84 

fcR 8S \ R 8 5tR86 % R84fcR86 s R84 R85 R86 % 

R 89 fc R*mZti?ti%'&lxmt:Bl8.LX i> ivn 
S, T, Uli-en-filO-2 0«fflSJ*t. fflU 

S. T. U = 0£)fc£. R 84 , R 85 , R86, R89, R90 

20 Ut*3HeF***fcO. ) 

[0 081] -lit. R 81 , R 82 , R 83 , R 87 , R 88 tf) 
7)V*Wymt LX\±. m$Ll-20. #£L<til 
— 10. Jg(;»^L<ai~8<?5i>O-Cfe0. 
»i. y^y*. xf-uyg. n-7°at^yB. 4 V 
7ntvyi, n-yf-uy^ -r vy^y*. n- 
^yf-i^yS. A v^y^-vy^ "v^i^ya. J— 
uy&. fyuvl. v-^a^yf-u-yS. s^o-M- 
vi^y«lf*Wi?>n5. 

[0 08 2] ifc. R 84 , R 85 , R 86 , R 89 , R 9 "^r 
30 )V*)V£:t LTU. mm. 1~20.#^L<«1~ 
8. Stff*L<Jil~6<Ot£7)-CfcO. ZtiMimm 

*t Mm. mvt(Du-ftix'f>->xi>£\>\ mfrwt 

n-fi-)V&. AVf+i^ 

n-^yf-;u«. 4yo*;idL y 
^yf-;l«. ^vt^^W^fiS . 

[0083] Hfc. R 84 fcR 85 . R 86 t R 86 „ R 84 fcR 
88 . R 84 tR 8 5fcR 88 . R 8 9tR 98 *^S:}g^S^ 

40 ^ *<m<ommit i~2o. iOif*L«ii~ 

8. 5gt*F*L<«l~6Tfc'3. i^iti^^ti^ 
3181-6. ^tci~4or;^ua*^SL,Tv>Tt> 

[0084] S. T, Uli^-il-filO— 20c^^rCJ> 
0. J:9#£L<t±l~10. 5gtcff*L<J±l~8co 

[0085]±IE(3D . ( 3 2 ) (Ofc&tot LXM 
MMzi^ h'JX (2- (Xh^^h^f^) xf-;l^} 

rsy. hyx < 2- (y h^f^xh^^) xf-;n r 
50 $y. vvx [2- { (2-y h^fyxh^f^) y 
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^} x-f;l/] 7$y. (2- (2->^xb AO. 4, 4* -fVWJfi'b^ 

ify)xf/Hr$y. h'J* <2- <l-*Mf5/X 7i/-^] . y^oMy'Jf^ [2-7WD 

Xf-flO 7S>. bVX <2- ( 1-Xb^fi/ 7i;-/H .4, 4' - [ (4-7WP7i-;H 

XhJf-/)If;H75X HJX<2-<l-XMf ^fl/y]t'X[2-7;^D7x/-/H. 4, 4' 

y7d^y)xf;H 75^. MJX [2- { (2- -^fl/yt'X[2, 6-y7M07x/-;H . 

bKo^-/XHy)lKy)xfW TS^. 4, 4, 4' - (4-7W07i-;K jrff-l^b'X 

7. 13. 16. 2 1, 2 4 -^■9-^-9-- 1. 10 [2, 6-y7;Wn7iy-^] . 2. 6-b'X 

-^'Tift'^^o [8. 8. 83^^3-ty. 4, [ (2-tm^-5-7/Wo7i-;i') *?-A0 

7. 13. 18—fh5**Mf-l. 10-xTift*i/ -4-7;Wo7iy-/K 2. 6-b'X [ (4-bF 
7n[s! 5. 5 ] x>f n-tf-y, 1, 4. 10. 13- 10 o4f^-3-7^n7x-;P) *?-A0 -4-7A-* 

rh5^-9— 7. 16-^T-!ft'^7u:*7?T# 07x7-;K 2, 4-b*X[ (3-b^D^fy-4- 

y i-7»if-l 2-^7>7y-4. 1-T-f-l 5- t Fu=3f^-7x— AO .Xf-AO -6-^f;P7i/- A' 

^5,7^-5^ i-r-f-18-^5'7>-6^* s ^f WBWfMu KK*£S&frH8lgfcl-Tfci. R 4 tP 

. mz&EMT$ y. T-u yis&tt. f o »j «<o*><o##tf £>*ii> . 

ywmw. f y s^ySHMk * yj yf8gft. rs yg? [ 0 0 8 9 ] tHtt^fefcaiffliftitfitoWi: l/c 

ISgflc. bKu*i^£^£-£g»fl:-^ bFn* ti. 3, 3' , 5, 5' -fh77Wo [ (1. 1' 

^7x-;i^Sr^-r-&i?^'ft:^}s r^3-;Ht-^M -b'7x-A0 -4.4' -s^-t-yh^^n^- 

75 FM*tt. 4 5 FS»*, HJX{2- AO. 4, 4' -[2. 2. 2-MJ7A-*n-l- 

<*h*5'.*Mf>')xf-A0 MJX{(2- (MJ7;U>to^f-^)xf-l>x>-] b'X7xy-A— 

<2-*HH'XHIf^> x^-AO 7$y. F!M [2 20 4. 4' ->?-t-7*h#^*yHK=;K b'X (4- 

- { (2-*b*xxF*^) *?*0 x^-A0 7$ (2' -f h7tKnt7-;Wy) 7x-A0 

y 1 _ Tif _ 1 5-;?i>y-5|jijJtLn, y. b'X(4-(2' -rh7bH077-;^^f^) 

[0 0861 JJEfflH!^*^ 7x^) b'X (4-tert-my7x 

{i2aBLb.Srtt^irfr-CfflV^^t*iT'i. ^Offi^ -AO b'X (4-tert-m^/W- 

»±^-X^8il0 0afi^CitLT0. 01-2M /m^i^l^^X b'X (4-tert-7> 

as?, mzo. 0 i~iafig?#tfjre*>&. u^ft** ^^AW-;Mfw^y7x^n 

0. oi««U:9^v*i:ite»»a ft fr<* 2fi«3 (4- (1' -xHyiK-/) 7x-A0 ^y, 
SiiiSfcS^fiTLtl'S^fcS. t'* (4- (1' -xF*^7-obVM-*^) 7i- 
[0087] (E)^^«¥fflitS'JfctT«. A0^?y. 2. 2-b'X(4' -(2' ' —rh-yt. 

&<oftmizi*)TA<*vmmwmmmi t %{ti-&tt 30 Knt^^my) 2, 2-bxu- 

^3, 0O0OT<^k^l*l. #£2. 500WT0XK - (2" ' — f F7b Hn75-;mv) 7x-A0 
^fi^xy-^SV^^yjggi^^W-gPJ) 2. 2-b'X<4' -tert-m^ 

1, V%tt^£KK*£5&S:g8l«T'SSI Ltzfc&tSl*^ x-A0 70AV. 2 . 2 -b'X ( 4 ' - 1 e r t -7* 
If & d t h . ^7 x-;U ) 7nA-y .2,2- 

[00881^*2, 5 0 0jrFO7x/-A'J>S^ b'X ( 4 - t e r t -7*F* ^W-ZMfW^fy 

{itfA-tfylelSgtti LTl±. 4.4* - (1-**A- 7x^A0 7*0^y. 2. 2-b'X (4' - ( 1 ' - 

ifijfy) b'X7xy-;K [l. 1' -b'7x-A- XF*;/Xb*v) 7x^) 7oKy. 2. 2-b'X 

-4, 4' -a?*-*-] 2. 2' ->f-l^yb'X [4- (4' - ( 1* ' -xh^rottkt*^) 7x-^ 

.Xf-A-7x7-A0 . 4. 4-b'X(4' -tHD^j/ /I') TtJAy. 4, 4-b'X(4' -(2' ' — rh7 
7i-;MS?lS. HJX (4-bFoafv7x-A0 40 tHat7-W^) 7i-yl/)SfKtert-7' 

*?y. 1. 1. 1-h'JX (4* -bFo*>-7x- f-A\ 4. 4-b'X (4' - (2' ' -rF7bF07 

A0x?y. 1, 1, 2-hUX(4' -bb*n4f^7 5-^5/) 7x-*) SfRte rt-7"f;K 

x-A0X:?>\ 7x7-A-7^U-fV. f-t-A-7^ 4, 4-b'X(4' - t e rt-7'Ky7x-^) S 

Hy. 3. 3' -v7A-*Q [ ( 1. 1' -b'7x- Wtert-7*f^ 4, 4-b'X(4-tert- 

, u) _ 4i 4> , 3. 3" . 5. 5' -T /h*y^M-K*y7x^)Sfitert- 

h77Mn [ (1. I* -b'7x-A-) -4. 4' - 7>A% 4. 4-b'X (4' -tert-^h^** 

iHt-fl,] . 4, 4' -[2. 2. 2-HJ7A-tfa- ^fW^y7x-;M ^^Kt e r t-7> 

1- ( h'j7y^n^f^) Xfijf^] b'X7x/- A-. 4. 4-b'7.(4' -(1* -Ih^yXhJf 
/k 4. 4" -^f-l^yb'X [2-7W07X/- 7x-^) fPWt e r t-7*f-*. 4. 4-b'X 

A-] , 2. 2' -tl-Wsh'Z [4-7;P?ra7xy- 50 (4' - {!' ' -Xh^S-'T'ntrAor^^) 7x- 
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gfiter t-7**VK h'JX (4- (2' -r (») ^#7r »/? r F-8 1 5 1 j . r F-l 

bStFot?:^**^) 7x^) *?>\ HJ* 71j. r F -172j. rp-i73j. r F -17 

( 4 _ ( 2 * -fh7tH075-/my) 7i- 7j (Vvf^^B^MV*!* (80 S8) . r X"7 

h»J^(4-tert-m5'7x- 0-092j. r X -70-093j (WfftkfgiSft 

)V)*9>. MJX (4-tert-yb^f^*;^- SO* <«0 «) W*mf hZttfX'ZZ. »t L< 

^y7x-/K *9V. hVZ <4-tert-7* »i. TFC-4 30 j (ttSXU-XA 

f^y«-^^^7x-;H^^X HJ (*)*)« r X -7 0-093 j 

x (4- ( r -xne^xM^) 7i-w^? imf^tih. 

y yxjx (4 _ (1 - -xhdfj/Totr/M-dfi') 7 [0093] W^l^^hWWSrfiEffltT^-y 

1. 1. 2-HJXU' -<2' ' 10 ZmfcthMt. &»<9'J V/?7 -r-#»kiS*7-7 

_ fh5t Fnbf5-/M-^) 7S-/W x?>\ X-e^fflv^K5-fx-/^y^5rSffltTtrdik* { T 

1, 1, 2-b'JX(4' - (2' ' -fh7tHo7 #6. 

5-;M-*^) 7x=*)i^, 1. 1. 2-h'JX [0094] ££fc, 211/Stt. VTU^X^m^f 

(A' -tert-n^7x-*)I^y, 1. t-fii. i/'J 3y7x^-^<0fflg±CT«S*«li 

1. 2 - HJ* ( 4 ' - tert -TY^ii)V^-)V £®Jfct6„ T«!*1SJgJiKS7*7X^X>y^y^-Cin 

^y7x^)x?> > l. l, 2-hjx(4' - xzti&mmttiLfttii&immTh'). mrnxx 

x?y. i,i, 2-h'Jx (4' - d' -ih^ o. wma.<r>x-v*yy^ cf 4> chf 3 , c 

Xh^l-) 7i-:W x^y. 1, 1. 2-hUX 2F6. CsFs. C4F10, SbFs. As F 6 3r£:<97a 

( 4 > _ ( !' -xh^^rntr^^fv) 7x-;H 20 yM^. CI2, Bn, BBrs. BCU, HC1, 

lt 1 l t _ 7 - f .^xx-r;l'. 2-YV7)Vitu*1-)V >7Zti$,<. SMx-zf-y^t^^mi: LT. 

hhw^i/y-2, 6-v^--K>s-t-7-f-^ mti<. yxyvr^xvtFa^isx^uym 

_ ;l ^_ t _/ f ^f;k Tyvyfyanrfm mdtm^tsJX-yvlWzVX-h 

-t-y+^ZTJK Ty~?y?>BM-t-7'1->U TM®HZV>a-hlz±*)mmU 200-4 

xx-r/k [1. 1' -h'v^o^df^-3. 3' , 0 0T»»irc^-F<-?LTWHfcU 0. 1-3 

4, 4' --fhW^yK-f h^-t-7*-?-^X^f- ^mk-r«.ik* { T'^S. ±S^x^hkT«Uv^h 

[0090] immnvvz. htmwztmmmm± <nm&K^x^%w-ytwm:z%\^. 

sat:*ti/c 2 oaftasOT, m t< it 1 5tt*a5W axhtxvyz-T- < yrmnz-mx-mtfo . o 1 

TX'JbZ. 20nSRX*)$>^t*S~?-f$.tttf®X.h -1. 0 jum 3 tftftU £it£*"/f7'U- 

^yji^^x hw^^mffttts^eT-rs . ^-tte °~2 o ox:. 1 o^ 1 o#h. m v<\i 

[0091] hWBfctt. JbiWt»JSW» 8 0-1 5 01c. 3 0»~5^7-'J^-^^l». 

v^#Bg«BB3fe«art-&i * . ^ hRJtfcfrS'U ^3 0 0 nm£TF«>im 

■swmamt* *m*M9k*mf %^mx'®%& t x* xmm^w?-®. *> t < a« 

-n>£t#-e#&. 40 ^»*jBiaii~2ooinj/cm*a«. #*L<ii 

[0092] iiT\ #ffi»WfcL-a;8M*>tttf> 1 0-1 0 0m J/c m^g^k^r&J: 3 CJBWLfc 

i,<0##£ t< , /t-7WnWWW*^f *-v hTl^-h±T6 0-1 5 OX:. 1 08>~5# 

l^yx^y-;i,, 7 7MW^f;K ff* t <(i8 0- 1 3 0«C. 3 0^-3mi?x h 

sToT/Wf^TSV*^^ H, •&7«y#3jVl'#yvn X^^jK-S/*^-^ (PEB) Mfc, 0. 1- 

^>^(k^B!l^frWf>tL^. 7U5-H r F 5%. #4 L<»i2~3%Tb7^^T^ ; E->7AM 

C-430j. TFC-431J (V^f*lt»tt3CXU- Ko*^^ H (TMAH) *or^*'J*»ii^S 

XA , f-7oyr S -l4 1 j . r S -l flWEtffl^. I0»-3m »4L<l43 0»-2» 

45j rs-381j. r S -383j (V^t>m Bl.a»(dip)ft. ;W(puddl e)tt. X 

?Bf , ^=~y^y TDS-401J . ""OS TV— (s pray) ^E0>iS£(Cj: 0%fllf"£^ 

-403j. r % DS-451j (U-fiXt^^yn^ 50 .kOs ffi«±t2®UvXhW^-y* i »j£2fLS. 
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[0095] igtSfR^'xSrx -y ^ yh*'Xfc ItzM 
=Srfc. x-y^yhtfxfcLTZiS 

[0096] i&fflmnmx3&. mz<m**>^-& 

ffypT t>254~120n nKftmtmXi&x.* y?P 10 
-If-. iRftl 9 3nm<7)ArF. 157nm<0F2 < 
146nm«Kr2. 134nm(OKrAr. 126n 

[0097] 

SfcJgJE U 2 0 0 n mEinFfttCtt 1 7 0 n mOTtf)* 

fittiJt*aa. ms. K*r7Xvx-y^y7Wtt*2o 

PHa 

H + < ^ = V 



t>0M&3i o . ekf 2xdf s^p— v-nmmMx- 
zm&ml s i mmmowm>-<?->Bf&timt lt 

[0098] 

[009 9] (g*£3FEyv-l~l 1 co^-^TIBt 

scifctio. a**3FEyv- i piss 
tUT8af*^y v-2~i i 

[0100] 
Mfc2 6] 



Pt 



H3C — Si — CH3 
CH3 



\ / CH 3 
/Si 
H 3 CT CH3 




H3C CH3 




H 





H 3 C CH3 

cr o 
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* 38 [ft2 7] 
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H3C C C H3 



H3C- 



i. 




[0102] 



-CH3 

Ih, 

CH3 CH 3 

*30* [ft28] 
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&IS200 1-2 2 64 32 
50 




^GHz 

CH3 H 2 C CHg 

H 3 C— |i— O— ji— O— Si— CH 3 
CH 3 (j> CH 3 
H 3 C — Si — CH 3 
CH 3 



H 2 C^ 

H 3 C— Sj CH 3 

CH 3 0 
H 3 C — Si— 

CH 3 O CH 3 
H 3 C — I — CH 3 
CH 3 




CH 3 

Si — CH 3 




H 3 C-^i— O y 
O SI 



H3C^I |\ H3 
HgC U J ^CH 3 



F 

A h. 



■CI CH3 
CH 2 

Si /CHZ 

HgC^" CH3 



H 2 C 

I 

H 2 C 
H 3 < 




^cC S1—CH3 

H 2 CT ^ch 2 \ 
I I CH 3 

H 3 (T ^CH 3 



[0103] [£j£0!ll] sK»JV-l : *'J (2, 3, 
3 - MJ 7^07^ 'J ;H?xf-/I/^^ o^yf-^ ) - 
co-sKU(2. 3, 3-hU7/M-o7?yjHKr7 
fD5?hy) -co-*!) (2. 3. 3-HJ7/M" 
UT9»MBL37Wi\sY»*1-)V>'VA') 0. 3: 
0. 3:0. 4S;£ft<9£j£ 40 
5 0 0ml »79X3>TCTi«***y'e- 1*18 
g. TSKBBIItyv-Srl lg s TlS^&tt^y-?- 
1 0 g $• h;ny 12 0ml fcigjBStf, -HM^R**) 
KS*Ife£U&, HttfflAIBNO. 74g£tt)i 
6 0^£t>#SLT24l$iaffl-£Ri5£?T^;ft. 

[0104] mtd-zxw-znm-t&tiM^ as 

->V5 LiWcftVvray v-fciHftStf 



* LT#£ilfc2 3g<7>&feS"£ft [iffy (2, 3, 3- 
hy 7^*07? y/PBP^i^o-^yf-A/) -co 
-sKU (2,3, 3-hy7/M-u7?y^Kr7>n 
7?hy) -co-jKU (2, 3, 3-hU7;W3j-DT 

fc i OfflFNWH 5 **^ ,800 g/m oltftO. 
GPCjgtiiffll^etO^tiS (=Mw/Mn) #1. 9 0 

[0105] 
[<t2 9] 




warn*/-*- 



[0106] [-&fm2l #U"7-2*>£fR 



fi*<8, O00g/mo IT'*) 1 ?, GPC^ttJftHiO 
( =Mw/M n ) #2 . 0 0<0*-&fcT'$>& <T t 

[0 107] [£j£tfl3] #'JV-3tf>3-j£ 
^rtKWltfSsB&^rtyv- 1 £J£3l#3FEyv-3(= 

fc. 3fcffcSLffiti Oafi¥^H^S* J 10. 2 0 0 g/ 
molT'iO.GP CigajlflrtSU O^IStS ( =Mw/M 
n ) # 1 . 8 0<7)S^ttT'&S<r fc^^T'^fc. 
[0108] [^j£0!4 ] sK U V-4 
-&j£093tf)g3g^P& yv-3 ££S*3rey v-4t 

M12. 2 00g/molt*0. GPCigfflffltflJ: 
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O^-iJcS ( =Mw/M n ) *U . 7 OOfi^-flrC&S Z 

[0 10 9] [3-j£055] ^'J-e-so^S 
£j£0!3<7)g*#W*y-?-3 £g*^fPEy-?-5 

*#10, 6 00g/mo GPC^tUtt^«t 
9#l*Jg ( =Mw/M n ) #1 . 7 6«>8&ttT&ft£ 

[0 110] [^AM6] tf'Jv--6?>&j£ 

io ^mico^m^^y^-nim-k^y^-eiz 

M#7. 800g/moltl)0, GPCigajtfltiU:') 

(=Mw/Mn) *u . 9 6com&fa-eh&c\t 

[0111] [£j£0!l7] tf'J^-7tf>£j£ 

1 Og3g£W* y 1 yv-9 fc 

***7. 500g/mo IT* 9. GPC^tiiataJ:'? 
fte&m ( =Mw/M n ) #1 . 9 9<Dg£flcTJ>&<r 1 
20 *q^g"C#fc. 

[0 112] [^j£0|8] #'JV-8<D£j£ 

8. 200g/mo IT$>*). G PCigftftiiU: 9#ffc 
g ( =Mw/M n ) *U . 8 6«0S^#T&S £ htm 

[0 113] 

[tf;3 0] 
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HaC — Si — CH3 
CHs 

#y 1 a:b:c=0.3:0.3:0.4 



w. .'to m 




H3C — Si — CH3 
CH3 

tf}) 2 a:b:o=0. 3:0. 3:0. 4 



[01 14] 
[ft3 1] 
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[0115] 
Ut3 2 ] 



CHs 

tK!J^— 3 a : b=0 . 5 : O . 5 



F F 




20 



CH3 

jKJJ-^— 4 a : b=0 . 5 : O . 5 
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H3C — C CH 3 



H3C— Si— CH3 <y 
CH3 




-v— 5 a : b =0 . 5:0. 5 
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tfH 1H1 tHi 

A <A 0 A o 

J3 * 




H2C CH3 
H3C— ^— O— |i— CH3 
CH3 CH3 
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*K y 6 a:b:c=0.4:0.4:0.2 
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tm to. 



0J3 



A 



H 2 0^ 



,CH 2 



H 2 0 

HsCk? I ^GH 3 

Si A 

/ O— SL 
HaG / ^cH 3 
H3O 

#y-e— 7 a:b:c=Q. 45:0. 45:0. 1 



TO iff), tfjfc 



OH 
I 

H 3 C — Si — CH 3 
CH 3 



H2O, 



V 



,CH 2 



H2C 



HaC "^Si — / CH 3 
H 3 C^? I ^CH 3 

/ O— ?L 
H3G /^CH 3 
H3O 



# J) 8 a:b:c=0. 45:0.45 



[0 1 1 7] mz. ±Xl%t>tifzW?-l gJ7nt 
u^'Jn-yi^Ey^^x-f-^r-fex— M 0 glz 
-HHzmMZ-t. 0. 2/xmC07-f;^-T1PjaLT. 

[0118] #7*1 0, 000, ttmm (=m 

w/M n ) 1 . 10 <9*frffc;K U t Ko^fyXfl/ >-03 
3 0%£-rh7t Kot^-^ST-K^LJt^'Jv-?: 
£j£U ifcKmtf'Jv-fcU:. ifc. #741 5, 
OOO.^fiSl. 7£7)^D^^-;M^^'JV'-h2:Jt 

^^/y^Jt4 0/6 0-C^H^S9, 
000,#ifcg2. 5«y^7y^^Uv-5rJt«013 
jtf'J-^-fcU:. tl^iifcsK'Jv-i gS-rnti^y^* 



* U 3 y y f-/Ux-fvl-T-te -f — h 1 0 giz+lHz 

mmz-£. o. 2um<?>y <ui'?-x'9 s &Lx. 

[0 119] ^a^.^'J-7-^7S^MgF 2 S«t:x 
bfyn-x-fV^ *>y h7V-h5rfflwci oo°c-c 
40 90#IS<-^L, f$300nm^i)7-l(^Mg 

VUV200S) SrftjlfVt 24 8 nm, 193niru 1 

[0 120] 
[|£l] 
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&a$248nm 
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&i$193nm 
(%) 


3£$157nm 
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90 
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90 
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89 
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90 


46 


£j*«6#'J^- 
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91 


54 




92 


93 


51 




91 
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94 


90 
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[0121] mmmi ^f&e, 000. m/ P = 

0. 4/0. 6<D?\/Y—)i>;#y »/9 5g£7°oKV 
y/'J 3-/Ry^f;|/X-f /I'Ttf -h (PGME 
A) 2 0gt=+#(;:?g«?£-t^ 0. 2txm<r)7<)V?- 

[0122] mz. zsv ^yv^-izTmsmmzx 

£>3-hU 100^9 08^. &WC3001CT' 
1 2 OSISm-K^-? LT. TifiJUSrfftKU:., 
TM y^-S^f^>715jtSiJfcLT. DUV-30 (B 
&{&m) 5rXt>3-hL. 10 0"CT'9 0#S. & 
VV^OOTrCl 2 0#fS^\-h*"<.— :? LT55nmtfD 

•rffi^^*2t^STfflurSffitJ: OPgUyg* 
^U^'xhStSr^e^a-hLT. 10 0'CT'9 0» 
IS^— ?U I^X^Wa^l 00nm«Dff£tcL * 



[0123] ZtlZK r FlJfy7l/-f-^ff^- 
NSR-S202A, NA-0. 6, a 

o. 75. 2/3%j§*m) zm^xmyti. mtm. 

hiZl\0r.X'9Q®ffi«.-?L. 2. 38%<D-fh5 
^Wyt-^Ab Ho^^K<?D*^?rC6 08^ 
20 m^fio/t. 0. 2 5jumL/S#l : lTJKMfCO 

[0 124] *C9f£. fif^X/^XvCiSl'yfy 

TJHRfetalLfc. »«**2t*^-. 
[0125] 
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0. 17 
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CF 3 S0 3 




CF3SO3 



* [0127] 
Ht3 5] 
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PAG1 
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O O 



CF 3 



DRI 




TMMEA 



[01 28] ±iac0fg*i 0 . F2 (1 57nm) 



mwm mm wx 



F?-A(##) 2H025 AA01 M02 AA09 AA10 AB16 
AC06 AC08 AD03 BEOO BE 10 
BF07 BF09 BGOO CB14 CB34 
CB41 CC03 FA01 FA12 FA41 
4J100 AL26P AL26Q BA02P BA03Q 
BA04Q BA11Q BA15P BA72P 
BA72Q BA80P BA81P BA82P 
BC03Q BC04Q BC08Q BC09Q 
BC13Q BC22Q BC23Q BC51P 
BC53Q BC60Q CA01 CA03 
DA01 JA38 



